Summary: Animal medicine, human medicine and public health have been associated ever since sheep, goats, cattle, horses, dogs, cats and other animals were first domesticated to serve the needs of society.
THE ORIGINS OF VETERINARY PUBLIC HEALTH IN THE AMERICAS
The Americas were once a truly pristine region inhabited by myriads of mammals, birds and lower forms of animal life. What indigenous disease existed before the arrival of the ancestors of the American Indian some 25,000 years ago is unknown. Whether they brought disease common to man and animals is likewise unknown (5) . The first visitors to come from Europe were the Vikings (c. 1000 AD), who apparently brought no animals and left very little evidence of their exploration. The "discovery" of the Americas by European civilization is generally credited to Christopher Columbus in 1492; he established the first permanent settlements in Santo Domingo in 1493, which included domestic animals from Spain. These domestic animals were to serve as the source of foundation stock for all of the Spanish Americas. As early as 1520 the first livestock were introduced to Florida, but failed to thrive. It was not until DeSoto, in 1539, brought cattle, horses, swine and dogs that any domestic animals thrived on the continent. The Portuguese brought cattle to Newfoundland and eastern Canada in 1553, where despite the extreme changes in climate they increased rapidly. Smithcors (17) states that these phenomenal increases in livestock population were undoubtedly due in part to a relatively disease-free environment.
In 1585, the Virginia colonists brought horses, cattle, sheep, goats and swine to Roanoke Island, but none survived, human or animal. The colonists disappeared and were never heard of again. It is thought they were taken into captivity or killed by native American Indians. The Jamestown colonists imported domestic animals which did multiply. The Virginia colonists did not give much attention to their herds or droves, but their animals survived, and they later sent cattle to New England to build up herds to provide milk and milk products. Fresh meat was not a concern as the country was rich with game.
The New England colonists had no domestic animals except dogs and fowl on their maiden voyages. But when cattle were brought in 1624 they survived and their value increased as draught animals and as a source of milk products. No disease problems were recorded.
The Dutch brought livestock to New Amsterdam (now New York) as early as 1625, where they were kept on boweries (farms) at the lower end of Manhattan. The Swedes, in trying to develop a colony further south in the Delaware Valley brought cattle, horses and fowl (7) .
During the seventeenth century, no disease problems were recorded, but loss of animals was reported due to starvation, exposure, and predation. The colonists were not greatly perturbed by these events as wildlife provided all the meat they needed. The eighteenth century saw the establishment of towns and the introduction of nuisance problems identified with domestic animals. The slaughterhouses along watercourses became an obnoxious nuisance, a precursor of industries to follow.
Public health problems of the early colonists were related to issues of starvation, exposure, and disease. Pneumonia and enteritic disorders were the principal diseases. The problem of food-borne disease was hardly of any concern.
The English progenitors of the colonists had generally given little consideration to the wholesomeness of its food supply. There are few references to food hygiene in the early colonial period. The first specific mention of such matters, in Boston, appeared in 1733, relating to the town market and rules to forbid the sale of unwholesome, leprous, or measly meat. The ordinance was confirmed in 1742 and orders given to prosecute. Meanwhile, food-processing and handling commerce was growing up in other communities, but little or no action was taken to control pollution of the environment.
THE FIRST ZOONOSIS
The first zoonosis recorded in the United States was rabies, in the "Archives of Virginia" in 1753 (18) . Subsequently, the disease was reported in the colonies and later in the Confederation of States as an epizootic between 1785 and 1789. Human deaths were reported by the press. The people feared rabies and understood the disease could be caused by the bites of dogs or wild animals. Dog control had been inaugurated as early as 1635 in Salem, Massachusetts (17) to prevent damage to crops and sheep.
Pennsylvania was the first state to enact a dog law in the early 1800s, but these laws were not effective. The concern with prevention and treatment was such that state legislatures appropriated funds to pay individuals for their so-called preventives or cures (17) .
With the change of government in North America from a Confederation to a Union of the States and the adoption of the Constitution in 1789, there were demands to protect the health of the nation (3) . Some of the early colonies had appointed health officers, usually physicians, to enforce sanitary regulations and nuisances, but they had little knowledge of how to prevent epidemics and knew even less about epizootic control.
The newly independent states faced such problems as malaria and yellow fever introduced from Africa via the West Indies. Malaria was to become endemic through most of the new nation. Yellow fever was regularly being introduced into port cities where it created havoc. The great yellow fever epidemic of 1793 paralyzed Philadelphia, which was then the national and state capital, as well as a major port city (3) . The disease was introduced by refugees fleeing the revolution in Santo Domingo (Haiti).
Smallpox was well established in the new nation and variolation was practised by informed persons. Thomas Jefferson had his family as well as himself immunized by this method. Later, after Jenner discovered that cowpox would protect against smallpox, vaccination was widely accepted. Vaccination was used as a term to describe such inoculation of vaccine, derived from the Latin word "vaca" for cow. Variolation, which was practised before vaccination, is the deliberate inoculation with the smallpox virus, Variola major, to produce immunity to the naturally-occurring disease. The dried scabs of small lesions were applied to the skin or nasal mucous membranes. Another disease, described as "croup", was most likely diphtheria, which killed many children. Lockjaw or tetanus was also well known. The enteric diseases, including typhoid fever, were always present. Later cholera would come. All these health problems were well known in the new nation and influenced national leaders to take steps to prevent them.
The introduction of human disease by ill persons arriving in port cities had been recognized in the yellow fever epidemics and led to enactment of a law entitled, "An Act for the Relief of Sick and Disabled Seamen". It was signed by President John Adams in Philadelphia on 16 July 1798 (3). The Act was to be the basis of the development of public health services in the United States. Six months later, in his second annual address to the Congress, President Adams made an outright appeal for a national quarantine system. The quarantine bill was enacted and first signed by Thomas Jefferson, Vice-President, and later by John Adams on 25 February 1799. This bill required all federal personnel at seaports "faithfully to aid in the execution" of the state and city health laws. The law included a number of emergency provisions which gave the President power to take certain actions when an epidemic occurred. The act was published in the Medical Repository which was the first American medical journal, which had only started in July 1797.
THE MEDICAL REPOSITORY
The Medical Repository was an extraordinary journal launched by three young medical doctors who had broad vision, initiative, and imagination. The first was Dr Samuel Latham Mitchell, aged 33, who was a professor of chemistry, botany, agriculture, animal health and natural history at Columbia College, New York. He was also a member of the New York state legislature and a civic leader in health matters. His studies of fish caused him to be heralded as the "father of American ichthyology". The second was Dr Edward Miller, aged 37, also a professor of Columbia College, holding the chair of the Practice of Physic. The third, Dr Elihue Hubbard Smith, aged 26, was the precocious youth who originally conceived the idea of the Medical Repository. He served as editor for one year, during which time he wrote on yellow fever. He died the following year, ironically of yellow fever.
The trio had a clearly-defined aim, and they set about obtaining it in exemplary style right from the first edition. They praised the "fact-finding" method as the only basis for the practice of medicine, and declared the United States of America to be the best country on earth in which to amass a meaningful collection of medical facts. Among the advantages, they pointed out: the extensive territory, with its great variety of soil and climate; the varied descent of the population, with an intermixture of customs, manners, and the consequent variety of diseases of the inhabitants; the possibility of comparisons of diseases in Europe and the United States; and, finally, the unity and perfection of the language.
The three editors then made a proposal to all physicians in the United States and to such literary laymen as might be interested. Their remarkable request demonstrated their recognition that the diseases of man were closely linked with veterinary medicine and with the spread of diseases by insects.
In his 1963 centennial address to the American Veterinary Medical Association (20) , Dr Luther Terry, at that time Surgeon General of the United States Public Health Service, called this the first recorded reference to the importance of veterinary medicine in public health:
"We request you to furnish us [...] with such information relative to all or either of the following particulars as may be in your power. "1. Histories of such diseases as reign in your particular places of residence, at each and every season of the year; including the time of their appearance and disappearance; the peculiar customs and manners, and food of the people; local peculiarities, preceding, contemporary, and subsequent complaints, symptoms, progress, extent, method of cure, mortality and what proportion of sex, and of different ages are affected; in seaports, attention to be paid to supposed sources of importation, and to the arrival of foreigners; in new settlements, to changes in the face of the country, by clearings, drainings, etc. and to the increase of population, by immigration and otherwise. "5. The state of the atmosphere -in respect to dryness and humidity, heat and cold, serenity and tempestuousness; including the direction and force of winds, and the sensible quantity of electricity." By this method of fact assembling, the three editors declared: "The volume every year will form the history of health of the United States for the year preceding, a single glance of the eye will be equal to perceive what diseases prevailed at the same time... and individual experience as well as new discoveries will be propagated with unexamplied benefits and clearity to every part of the United States."
The Medical Repository was a success from the start. It was purely a matter of private enterprise, yet it contained most of the elements of the Public Health Service Reports of today. There was cooperation among colleges, teachers of medicine, hospitals furnishing clinical material, research projects, practising physicians (including those attending animals), and interested laymen. The timeliness of the Medical Repository on public health matters is illustrated by the fact that the 1799 issue carried a report entitled "Jenner on the Cowpox", referring to a paper published in London only the previous year.
SMALLPOX
Smallpox was deeply dreaded by the people of the United States of America as well as of Europe in the late 1700s. Some people considered that smallpox -in view of its permanence -was even worse than yellow fever, incidence of which occurred in bursts. Many authors have reported that, at this period, smallpox was the greatest cause of infant mortality and was responsible for one-tenth of all the deaths among humankind (3).
Jenner's investigations were based on the rural byword that a person who had cowpox could not catch smallpox. John Hunter, a famous physician who was later to be the first head of the Royal London Veterinary College and had a broad interest in animal diseases, encouraged Jenner as an apprentice to investigate these observations by country people. Jenner had the same interest in animal disease and natural history of diseases, and it led him to conclusive studies in which he related horsepox or grease to cowpox, and cowpox to humans, and the protection it afforded against smallpox (3). Thus, the basis of the public health practice of inoculation is founded in an animal disease transmissible to humans.
Thomas Jefferson was an enthusiastic advocate of smallpox vaccination, as he had been of variolization, and encouraged its use in the United States of America during his term of office. Even after his retirement, he and his friend President James Madison succeeded in persuading Congress to pass an "Act to Encourage Vaccination", signed by Madison in 1813. This Act provided that any citizen of the United States could obtain genuine vaccine via the post office free of postage. It was sufficient for the word "vaccination" to appear on the parcel for it to be accepted. Dr James Smith of Baltimore, Maryland, was named by President Madison to distribute the vaccine, and for many years he tried to persuade Congress to set up a National Vaccine Institution, but with no success. Unfortunately, in 1822 some vaccine was distributed containing virulent smallpox scabs, which caused some human fatalities. This led to a Congressional investigation, and Congress repealed the vaccination law. These investigations and misfortunes were to set back the development of a national preventive medicine program for fifty years or more.
EARLY PUBLIC HEALTH LEADERS
During this period there were other public health pundits among whom the most erudite and avant-garde was Noah Webster, the American lexicographer (1758-1843). He favored improved sanitation in cities and insisted that privies be placed away from houses and connected to conduits to lead the waste away. He wanted slaughterhouses to be removed from the inner city, natural watersheds to be protected from pollution, and dead animals to be burned or buried. In matters relating to veterinary public health, Smithcors quotes him circa 1800 (17):
"If animals which constitute a part of the food of men are subject to epidemic distempers, they cannot be eaten with safety, while affected by disease. When fish or fowl are sickly and many of them die, or become lean, the fact should be ascertained by the faculty or the board of health, and public notice should be given, that people might avoid using them as food."
The Philadelphia Society for Promoting Agriculture was founded in 1785, with such distinguished founders as Washington, Franklin, and Noah Webster. Three of its members, Judge Richard Peters and physicians Benjamin Rush and James Mease, were among the first to recognize the importance of veterinary medicine in America. Judge Peters was the first public official to call for the establishment of a veterinary profession in the United States when he became president of the Society in 1805.
In 1807, Rush composed his "Veterinary Essay" in which he refers to Noah Webster's writings on food hygiene: "It is our duty and interest to attend in a more especial manner to the health of those domestic animals which constitute a part of our aliment, in order to prevent our contracting disease by eating them" (13).
Rush's plea for veterinary medical education and public health protection did not have any immediate effect, but it did stimulate contributions from other interested physicians and agriculturists. James Mease, who was secretary and later vice-president of the Philadelphia Society, gave a course of lectures on "Comparative Anatomy and Diseases of Domestic Animals", in 1812-1813. Mease was not only an educator but he must also be looked upon as an epidemiologist. In his introductory lecture he mentioned that in 1796 he had investigated a fatal cattle disease, the reservoir of which was the coastal area of South Carolina: "A singular fact attending this disease is that cattle alluded to have the power of infecting others with which they associate, while they themselves are in perfect health." The existence of the disease, later designated "Texan Fever" by the London Times, had been reported as early as the 1760s in South Carolina and Georgia. The disease was to remain an enigma until a young veterinarian, D.E. Salmon, was sent into the Carolinas to ascertain the nature of this problem in the 1870s. The curiosity of the young editors of the Medical Repository surely must have been stimulated by Mease's account.
Mease was also, in publishing his work "On the Disease Produced by the Bite of a Mad Dog" (1792), the first American physician to reject the commonly held concept of spontaneous generation of the disease in man or dog, insisting that the only mode of transmission was the wound produced by the bite of an infected animal.
CHOLERA -MAN AND ANIMALS
During the early nineteenth century, the area covered by the United States of America was extended westward and disease went along with it: rabies spread to the Northwest Territory; anthrax was reported in Kentucky; a human disease problem, Asiatic cholera, appeared in the 1820s in Atlantic seaports and spread rapidly inland via river commerce.
Cholera caused much illness and mortality and was identified with human immigration and movement. Later, in 1832, cholera invaded the Ohio River Valley, and a remarkable pioneer physician, Daniel Drake, wrote a book on the disease (2). Concurrently, a serious disease appeared in swine in Ohio and was reported in 1842 as hog cholera by the physician Andrew Campbell who stated he first observed the disease in 1833-1834. Time has proven the human and porcine diseases has no relation, but the term cholera, already used to refer to the human disease, was employed at the time to describe the newly observed disease in swine.
STATE BOARDS OF HEALTH
The continued expansion of the territory of the United States carried still more people and domestic animals westward. Rabies had spread right across the continent by the mid-nineteenth century. But old problems were still causing concern in the east and south. The first state board of health was inaugurated in Louisiana in 1855 following the widespread epidemic of yellow fever in 1853.
Earlier, the Shattuck Report (15) had advocated a state board of health in Massachusetts, but no action was taken until 1869. Neither of these proposals mentioned the need for veterinary public health services.
During the early part of the nineteenth century a number of European-educated veterinarians came to American cities, where they were mainly concerned with equine practice. They laid the groundwork for veterinary public health in recommending sanitary conditions for stables and barns. When glanders was identified as a contagious disease among horses and was recognized as potentially affecting man, hygienic regulations were promulgated by boards of health (1).
The first report of milk sickness or trembles appeared in American Farmers, but Smithcors points out that the unusual disease was known as early as 1800 (17) . The cause of the disease is a toxic substance, tremetol, which is found in the foliage of white snakeroot. This was only clarified as late as 1920. Today the disease has disappeared, as the plant was sought out and destroyed across the United States.
MILK HYGIENE AND FOOD INSPECTION
Milk hygiene was practically non-existent in the early nineteenth century. The noted agriculturist Henry Coleman, in commenting on the milk supply to American cities in 1842, is quoted by Smithcors (17) as stating: "I believe there is no city with better milk, or in more cleanly conditions than that of Boston. The milkmen are in general a respectable class of men. [...] In New York City it is not so [...]. The milk is twice watered; first in the udder of the cow, who is fed distillers swill with only enough hay to form a cud; and next after it is drawn, it is a general custom to add one quart of water to every four quarts of milk. With the average cow giving five to seven quarts of milk a day they unscrupulously stretch their supply with water."
This phenomenon was nationwide at the time and has been observed even in recent years. The practice still continues in some areas.
In an article concerning the milk trade in New York and its vicinity, Country Gentlemen reported, in 1853 (cited in 17):
"A physician estimates that a large proportion of the eight or nine thousand children under five years of age, who die annually in New York, are actually poisoned by the milk which is given them for nourishment [...]. There are 13,000 cows kept in the city and its vicinity giving 180,000 quarts of milk daily and fed almost exclusively on distillery slops. These cows are kept at as little expense as possible, no straw being used for bedding, very little dry feed and no sunlight or fresh air. We are told that all cleanliness is abjured, that the cows are seldom washed, nor the hands of the milkers, that these cows die rapidly, and when the ulcers break out on them, their teeth have rotted out of their jaws and their hoofs have become so sore as to render them unable to stand, they are handed over to the butchers who put them through a course of fattening and retail the meat."
Massachusetts had long been the leader in matters pertaining to health (15) , and in 1856 the legislature enacted the first milk law in the nation; this prohibited the adulteration of milk. In 1859, the first milk inspector was appointed in Boston. In 1864, Boston prohibited the use of milk from diseased cows. As early as 1848, European veterinarians suspected that bovine tuberculosis was transmissible (1). The first city to inspect dairies may have been Newark, New Jersey, in 1882, and regular bacteriologie examination of milk was first undertaken in Montclair, New Jersey, in 1900. Chicago, in 1908, was the first city to require pasteurization of milk except that from tuberculin attested cows (11) .
In 1879, Lachlan McLean, a graduate of the University of Edinburgh, was appointed as veterinary inspector of the Brooklyn Board of Health, apparently the first such appointment in the United States. In 1884, the Brooklyn Health Department created a broader post of veterinary and food inspector, perhaps the first to require a graduate veterinarian.
In 1885, the year in which McLean was President of the U.S. Veterinary Medical Association, he criticized the common practice of the time of using physicians as health inspectors to carry out the work of veterinarians in the inspection of stables, barns, farms and foods.
McLean considered that the time was fast approaching when society at large would expect and demand more of the veterinary profession in the way of certifying the healthy condition of the animals slaughtered for its use and particularly that the animals supplying society with so important and extensive an article of diet as milk, be properly fed, housed and of healthy conditions. During the Civil War, public-spirited women organized the U.S. Sanitary Commission (3) for the same purpose as Florence Nightingale organized a sanitary commission in the Crimean War. This commission was largely concerned with the care of sick and wounded men and included the preparation of wholesome food. The U.S. Sanitary Commission was to be the forerunner of other public health organizations in the decades following the Civil War.
TEXAS FEVER
Also during the Civil War, Dr Stephen Smith, a New York physician, conducted health investigations in New York City which revealed such dangerous conditions that in 1866 the state legislature created the Metropolitan Board of Health with almost unlimited powers. The Board had power to investigate all problems relating to health. Its reports on the mysterious fever of cattle which came from the west were the first epidemiologic investigations of the disease. The Board also demonstrated the parasite (tick) but did not recognize its importance. Their Annual Report of 1868 (8) includes an accurate description of a fever, later to become known as "Texas fever". The London Times correspondent in New York picked up the story and summarized the report on 28 August 1868. This mysterious cattle fever which arose in the plains of Texas was compared to rinderpest from the steppes of Russia. The Times concluded by calling the disease "Texan Fever". Immediately, subsequent reports also used a similar term, describing the disease as "Texas fever". The tick theory of disease transmission was not mentioned in the Annual Report, but it did emphasize the role of contact between cattle from the west which showed no signs of disease but which apparently spread disease to contact animals. Concurrently, John Gamgee, the British veterinarian investigating the disease for the U.S. Commissioner of Agriculture, dismissed the tick theory, which had acquired renown among rural people, as an absurd idea. Later when John Gamgee investigated yellow fever in the lower Mississippi River Valley, he dismissed the idea of insect transmission and recommended that refrigerated quarantine ships be used to prevent entry of the disease. Still later investigations by D.E. Salmon, Theobald Smith, Cooper Curtice and F.L. Kilborne were to lead to the demonstration of a tick-borne disease and the unraveling of the natural history of Texas fever.
AMERICAN PUBLIC HEALTH ASSOCIATION
The public health movement was gathering momentum. A Committee of Permanent Organization was set up, with Dr Stephen Smith as chairman, in New York City in 1872. An organizational meeting was held at Long Branch, New Jersey, in December 1872, which marked the beginning of the American Public Health Association (APHA). Dr Stephen Smith was elected president. He was to survive as the patriarch of the association, attending the 50th anniversary meeting in 1922 in his 98th year. The object of the APHA was stated in its constitution as the advancement of sanitary science and the promotion of organizations and measures for the practical application of public hygiene. Its members were to be selected on the basis of their acknowledged interest in and devotion to sanitary studies and sciences allied to their practical application. Among the early members of the APHA were a number of veterinarians, including D.E. Salmon who was a presiding officer at the 9th meeting in 1881, which took as its theme the subject of veterinary medicine in public health.
NATIONAL BOARD OF HEALTH
During the 1870s considerable thought was given to the establishment of a National Board of Health (3), which was created by Congress at the close of the 1879 session. The Board consisted of seven physicians and representatives of the Army, Navy and Marine Hospital Services (later the U.S. Public Health Service) and the Department of Justice.
As originally legislated by Congress, the National Board of Health was charged with carrying out glittering generalities, and its enabling act carried an appropriation of only $50,000, hardly sufficient to study the causes and prevention of cholera and yellow fever not to mention the other diseases, including the zoonoses, with which it was concerned. James Law of Cornell University was retained as a consultant to prepare a report for the Board detailing which animal diseases were of public health significance (12) .
Earlier, in 1878, in a lengthy report to the Pennsylvania Board of Agriculture on animal diseases transmissible to man, Law stated (17): "When we enter on the list of contagious and parasitic diseases, we are at once brought face to face with a sanitary question of supreme importance to man and to his living possessions. Several of the specific and contagious diseases of animals are communicable to man, with a more or less deadly effect [...]. If physicians were left ignorant of the infection in the beast, [and] veterinarians of the same in man, they each miss the golden link which would reveal the true nature and dangers of the diseases, and enable them to contend with it successfully [...]."
Law recognized that many rural areas would not support both a physician and a veterinarian, especially if their fields of work overlapped. He therefore proposed that the veterinarian secure additional qualification in public health, perhaps similar to the training received in the Master of Public Health curriculum today. The first veterinarian to receive such training was a Boston veterinarian, William Shannon, who attended a short course at the Harvard-MIT School of Public Health in 1914. Subsequently, many were to follow, e.g. Nathan Sinai who became one of the leading medical economists, Ward Giltner, educator and administrator, and hundreds who are active today. These veterinarians received the degree of Master of Public Health and, some, Doctor of Public Health.
Law went even further and proposed that either physicians or veterinarians receive more comprehensive training over a longer period. This was given little consideration, but there were many veterinarians who added the MD degree to their credentials in the decades to follow, and many physicians qualified as veterinarians.
In his 1879 report to the National Board of Health, Law was more explicit as to the roles of veterinary medicine and medicine in the federal government, dividing their responsibilities between a health agency and the agriculture service (12) : "The time may come when the nation will be sufficiently educated to allow the sanitation of man and animals to be controlled by a single national health board; but at present and for the exclusively animal plagues, we cannot afford to run any risks, and that method should be followed which will secure a certain and speedy result, and establish the principle of the extinction of such pestilences on a sound and unassailable basis. I would therefore urge as the result of mature deliberation, in view of all aspects of the question, that the control of those animal contagia and parasites which affect man as well should be placed in the hands of a veterinary committee of the National Board of Health organized for this purpose, while the exclusively animal plagues and the parasites that affect animals only should be committed to an organization drawn from the stock-owners and the veterinary professions, and not too large or unwieldy for the most prompt and effective action."
In the report, Law summarized disease problems common to humans and animals as follows:
-Glanders: common among equines; occupational including veterinarians.
-Rabies: common in dogs and related species; sporadic in human beings including veterinarians.
-Anthrax: occupational disease among tanners, butchers and farmers as well as veterinarians; rarely food-borne but large outbreaks have been reported.
-Tuberculosis: occupational including veterinarians; ingestion especially in children. 
BUREAU OF ANIMAL INDUSTRY
The Bureau of Animal Industry (BAI) was finally established in 1884 following many years of efforts by the animal production industries, veterinarians, and the transportation industry. The first efforts came in the late 1860s when capital was needed to expand the railroads across the continent. British bankers were approached for the necessary capital on the basis that the railroads would be profitable in moving goods to the west and livestock to the east. The British were just recovering from the effects of the rinderpest epizootic and realized that a national veterinary health service was important in the protection of their investment. To comply with these demands the Commissioner of Agriculture appointed veterinary inspectors to report on the movement of livestock through stockyards and to markets.
The identification of contagious pleuropneumonia in cattle ("lung plague") in New York as early as 1843 had caused much concern to health officials and livestock men. The spread of contagious pleuropneumonia in dairy herds along the eastern seaboard was serious, and action was called for. Furthermore, the increasing evidence of trichinae in pork led to the first federal meat inspection law in 1890. The enigma of the transmission of Texas fever was one of the first problems to be dealt with. Wisely, Salmon gave this a high priority, and within a decade the natural history and cause of Texas fever was worked out. The original thought that ticks were involved was hearsay among country people and those interested in protecting their livestock. Salmon had been instructed by the Commissioner of Agriculture to look into the disease in the Carolinas in the 1870s but had no means to study the natural history of Texas fever in the field until the Bureau was established.
There followed one of the great contributions to public health and epidemiology, not only with regard to Texas fever, but also other insect-borne diseases such as yellow fever, malaria, dengue, leishmaniosis and the encephalitides.
VETERINARY SANITARIANS
Veterinary medicine was now firmly established as a public health science, as well as the protector of the growing livestock industry in the United States. But the problems facing veterinary public health were numerous, i.e. milk and meat inspection, disease control, animal restrictions and waste disposal. More local veterinarians were appointed to boards of health, beginning with A.F. Liautard, who was consulting veterinary surgeon and honorary member of the Board of Health of New York from 1873 to 1901 (14) . As Dean of the American Veterinary College (founded in 1875), he urged his graduates to seek employment as sanitarians. In 1884, W.H. Hoskins, a noted alumnus and later long-term secretary of the AVMA, relates (4) With the discovery that milk was often the medium for spreading contagious diseases, i.e. tuberculosis, scarlet fever, septic sore throat, diphtheria and typhoid fever, much more attention was given to improving milk sanitation, which led eventually to pasteurization. The Public Health Service investigation by Milton Rosenau (22) , a strong advocate of veterinary public health, reinforced these earlier observations.
WASTE DISPOSAL PROBLEMS
Animal waste was a principal sanitation problem that concerned veterinarians. A sizable volume of animal waste was removed from streets, stables, and barns in urban areas. Smithcors (17) describes the problem of waste disposal as follows: "Wherever animals have been congregated in large numbers, waste disposal has sooner or later become a major problem. This was true in colonial Boston, and in Philadelphia in 1850 -when tetanus spores in horse droppings on the streets accounted for half of the neonatal deaths. Today it is the runoff from feedlots, and the increased use of horsedrawn carriages in the Latin Quarter of New Orleans has occasioned some debates reminiscent of days gone by."
In 1859, a correspondent to Country Gentlemen comments (cited in 17): "I was entertained one morning at the Charleston [South Carolina] market by the blackheaded buzzards, who are there by the hundreds to feed upon the offal. Being protected by law [...] they are as tame as pet chickens." A larger buzzard population might have been welcome in some areas, where farmers had a custom of hanging dead animals on trees and fenceposts. As explained by one of these worthies, this was done "to keep the dogs from getting them, as that will learn them to kill sheep".
An inventory of the dead animals received at the New York docks for the year ending March, 1882, reveals some 8,000 horses, 150 cows, 200 sheep, and 23,000 dogs. But this correspondent continues: "An inquiry might be made, where are the hogs which died in New York, or are found dead in the trucks of the railroads which bring so many of those animals into the metropolis -are they turned into hams and sausages ?" The following year at least a few hogs seem to have been unfit for whatever purposes they were put to previously, for the inventory lists: "horses 6,354, of which 2,118 were killed by the SPCA, cows 87, steers 21, calves 816, sheep 531, cats and dogs 13,367, mules 4, goats 128, hogs 21, colts 23, snakes 2, buffalo 1, seal 1, monkey 1".
Concerning the 10,000 horse stables in New York City in 1880, the American Veterinary Review Editorial notes:
"Not more than one in a hundred is in perfect sanitary condition. About onequarter of the horses are kept in dark, damp stables, or places equally bad. These are the direct sources of most of the mortality of our city horses. As compared with the mortality of stables on the first and second floors, the mortality of the cellar stables is about as ten to one [...]. Of the two thousand cowstables, there are not ten which are in sanitary respects perfect [...]. Many of the city-kept cows sooner or later suffer from tuberculosis, because of the bad sanitary condition of the stables. The average life of the city cow is less than a third of that of the country cow [...].
"The manure nuisance in New York is the most troublesome problem that the Health Board has to solve. The secret of the trouble is that the manure is worth money, and that its price has been raised until its value is fictitious. The owners and keepers of horses are responsible for the nuisance of the manure mound at the foot of East Forty-fifth Street. The alternate [sic] is to prohibit the cartage of manure to it, and thus make a nuisance of every stable in the city. One thousand loads of manure are produced in New York every day. The Health Commissioners insist that it must not be allowed to accumulate either at the stables or at the dumps."
The removal of manure from the horse and cattle stables within the city was a real problem -as attested by the protestations of residents near the river, where much of the manure was taken for the voyage to New Jersey. Daily removal of manure and stable refuse was required, "[. (9); namely, that the development of the gasoline horseless carriage may lead to the abatement of the animal waste problem. There is still concern with animal waste in urban areas, as described in subsequent reports from urban areas (10, 19) . The present-day problem is no longer the horse and cow, but the dog.
This problem has been expanded on by Dr Mercedes Juan Lopez of the Secretariat of Health, Mexico, in a recent report (6) . Both the ecological effects and the public health aspects are important in urban management. The well-being of human beings must always be paramount.
MEAT INSPECTION
A serious public health problem was local meat inspection, to which few communities gave much consideration. In 1894, only 46 abattoirs in seventeen cities were under federal inspection, which had become the most important and extensive part of the work of the BAI. Seizing upon the obvious abuses of working conditions and gross insanitation in uninspected local plants, Upton Sinclair in The Jungle (16) presented a sensational and misleading exposé of the gross insanitation in some plants as being characteristic of the large packing plants which had federal inspection, thus casting unwarranted aspersions upon the Federal Meat Inspection Service. However, such conditions prevailed in many small slaughterhouses not subject to federal inspection, where only token inspection revealed conditions which were then -and for a long time afterwardhorrible even to sanitary inspectors. Sinclair put the blame on the BAI, which had no authority to deal with plants which did not submit to federal meat inspection but, regardless, the press demanded changes. D.E. Salmon, who had led the BAI since its establishment in 1884 and was considered one of the leading veterinarians in the Americas, was discredited and dismissed -a blow from which he never recovered and which was a serious setback for veterinary public health. Smithcors (17) states that this must be considered "a most monumental expression of ingratitude from a public which knew not what they were doing -nor cared to know."
The new laws of 1906 extended federal meat inspection to interstate commerce and corrected many of the deficiencies which had existed. In 1967, a broader act required all states to be in conformity with the federal standards by adopting federal standards or accepting federal administration of the meat inspection service.
PROMINENT PERSONALITIES
World War I brought about the establishment of an Army Veterinary Corps, which was to be the first uniformed veterinary service concerned with public health. The Public Health Service also commissioned some veterinarians as sanitarians for environmental sanitation. Among the first was John J. Essex who continued as a specialist in rodent disease control and retired after serving as a commissioned officer in World War II. In 1943, James H. Steele was commissioned as a sanitarian and served overseas until the end of World War II (22) . After the war he was ordered back to Washington to draft a program which would encompass the control of animal diseases communicable to humans and otherwise of public health significance. The AVMA gave all-out support to these efforts, among which was a bibliographical research of the titles related to public health in the AVMA library -a monumental effort in 1945 when such research was done by hand. The occurrence of foot and mouth disease in Mexico brought attention to the new veterinary public health program. There was great concern that the disease would be an occupational disease in the animal industries and among oil field workers. An investigation by Steele quieted such fears, although Mexican veterinarians suggested that human cases were occurring. Further testimony to the Congressional Subcommittee on Foot-and-Mouth Disease, chaired by the late George Gillie (a veterinarian and Congressman from Indiana), further clarified the public health aspects and emphasized the economic importance of foot and mouth disease. A report on the situation to the Surgeon General, Thomas Parran, gave further support to the need for veterinary public health to overcome irrational fears.
INTERNATIONAL COOPERATION
During the years before the veterinary and other public health programs were moved from Washington to Atlanta, there were many meetings in Washington relating to the technical agencies which the United Nations were establishing. Dr Steele represented the Public Health Service at one such meeting and prepared memorandums to support the need for veterinary participation. These activities included organizing meetings for the Food and Agriculture Organisation of the United Nations (FAO), which was chaired by the late Lord Boyd Orr, and the World Health Organization (WHO), under the guidance of the late Thomas Parran. Today, both the FAO and WHO have active veterinary public health programs. In addition, the United Nations Educational, Scientific and Cultural Organization (Unesco) and the United Nations Concurrently, the states developed veterinary public health programs in which veterinarians worked closely with physicians and scientists in all phases of public health, including the laboratory, epidemiology and environmental protection. Milk and meat hygiene remain basic programs, and the development of radiation pasteurisation of meat, poultry, seafood, fruits and vegetables will require supervision by trained veterinarians.
In local health agencies, similar broadening of the role of the veterinarian in public health activities has occurred and will no doubt continue with the growing interest of veterinarians in environmental protection.
Laboratory animal medicine is a new specialty within the field of public health and medical research, and one which began as a part of veterinary public health work organized in the National Institutes of Health by the late W.T.S. Thorp. Today there are hundreds of veterinarians who have special training in this field. In the Public Health Service it is one of the largest programs in which veterinarians participate.
The Center for Disease Control in Atlanta, Georgia, has veterinarians in many roles as research workers, epidemiologists, administrators and educators. It was here, under its former designation as the Communicable Disease Center, that the Veterinary Public Health Division was established in 1947. Later it was combined with the Epidemiology Division, which today is known as the Epidemiology Program.
No doubt the veterinarian's role in protecting public health will continue, especially in the control of zoonoses, environmental health and food protection.
DEFINITION
The WHO definition of "veterinary public health" is as follows (21): "Veterinary public health comprises all the community efforts influencing and influenced by the veterinary medical arts and sciences applied to the prevention of disease, protection of life, and promotion of the well-being and efficiency of man."
All veterinarians are interested in protecting public health, and have a clearly defined responsibility to do so under the WHO definition. •o e
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